Sample preparation. The CdS NWs were grown using a thermal transport technique in a horizontal tube furnace [1] . The source material (CdS powder) was evaporated at 800 °C and then transported downstream by the Ar carrier gas (50 sccm) towards the Si growth substrate, which were coated beforehand with Au working as growth catalyst. The CdS NWs grow at a temperature of ~ 650 °C and a pressure of 50 mbar. The self-catalyzed and vertical oriented GaN NWs were synthesized on c-plane sapphire substrates in a horizontal flow MOVPE reactor [2] . Trimethylgallium (TMGa), ammonia and silane were used as precursors and hydrogen as a carrier gas. Silane is needed for n-type doping and strongly enhances vertical growth [3] . The NWs were grown at a susceptor temperature of 1150 °C and a pressure of 100 mbar with a flow followed by a low TMGa flow enabling NWs with improved optical properties [4] .
Optical set-up. The here utilized measurement set-up is described in detail in [5] , but with one modification: both the strong and weak pump were adjusted individually. The strong "Pump 1" was set to a power twice the lasing threshold, while the weak "Pump 2" was set to
